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PROBLEM TO BE SOLVED: To provide a method and a system to convert input 
image data into output image data with high accuracy according to a 
prescribed image processing condition, eliminating a conversion error in 
image data at a desired specific point. 

SOLUTION: A lower-order digit data segmentation circuit 22 segments lower- 
order digit data COLSB, MOLSB, YOLSB of desired specific image data CO, MO, 
YO and the data COLSB, MOLSB, YOLSB are respectively subtracted from 
optional density data C, M, Y and each difference is fed to an image 
processing circuit 14. An image conversion table based on the specific 
image data CO, MO, YO is set to the image processing circuit 14, the 
density data C, M, Y from which the lower-order digit data COLSB, MOLSB, 
YOLSB are subtracted area converted into dot % data C, M, Y, K based on the 
image conversion table. The dot % data C, M, Y, K obtained by conversion 
processing are interpolated further by an interpolation processing circuit 
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^XtH]^^-^Co . Mo x Y 0 (DTmiJ-'-^ 
COLSB^ MOLSB^ Y OLSB&W 0 fcB U ffiKcoa/S-?-* 
C, M> Y^t>MU?I^Tlj^4QII[£]SSl 4ICflttS*- 

IftS^ttTiSO. H^riSTffiffix-* CoLSBv MoLSB^ Y 
}^7 z -^HCi:»9ffl%T : -^C. Ms Ys KfcSEfftteil 

y, Kii, zzizs MBafflaisiBi 6ic<t^Tfflp«g«iii 
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WIBT 1 1 - 2 3 4 5 2 3 



[maul 1 ] Fftm<D&?£mteir-9*&mk. uta^® 

m»T-7)i*m^xw&&&&m%m*z£-c&jjw 

ffi^- * ft si u-cmtBtbaiHft^- * ©tsPB^teaiff ^ 
c h * h -r § mvM®Mi55& 0 

3 ] m&m 1 iB«a)*aicfc^T.mieii«K 

Jft^-^Hix A^ItT-^C N N/k YftflrliOilittfc 

buIB^H^ - ^ coTttffi f-^^iL?i ^ Jhfe tulfi 

f![o 

[0001] 

[*«(DJl-r*fttl5»»] A^Bffi^-^ft 
[0 0 0 2] 

+ i~lz& <9 2)^ -J8fB*R*W£ z 1 T-A^iSft^ 
-*ftf#* C©A*H«x-*I^W0TF/fa<7)a«J!iS 

T «0)iS« ft ^} SIM 13 «t 9 a ^ - lift ft ft * f £ cfc ? (z 

O 

[0 0 0 3] Z(DWs^, ^^-MftAm^v^^Afl 
I £ * HifftffiSSfe 4 a' ^ y - £ t r £> lift M» A^Sft 

^^tiT^^ miBii««i5i*<**ifts-ri>z:tT-ij« 

AMEftT 1 - ft ffl UTffiiEAaiBtt?- * IwWSKDH 



[00 0 4] hI5T, «x.li. A^Hft^-^ft C. 
M. YCD8 £ v hf-^i: U ±T© AAlHftx- * ft 
f £ z 1 co^ # £ Hit - 7ju ft ttric L J; h 
-f 2 5 63 ©f-*AMi:&5o I^T, 

0. 8. 16. — x 2 4 8fcU 323 (O^-^izm^ 

^xtift^^-^ftm^u ctEUHft^ja^-:/^ 

IZ cfc oTA^tlHt^-^ ft ^ LT^^Uft^- * ft ± 

j«Lfc«. saiBffl^iBft^-^ftfflMffla-r^ch-Cs 
fiE-rscfc^izuxt^So 

[0 0 0 5] L^L^^t). CO^^lZLxai^llfS^ 
Httftft^-^Uft^JSL/fclct^toferx ft^iiij^ 

IS^^cd^. APBl<D««:*<M^^-f hcr)iifta)^ijjft 
ttiSizBjra-rsfcto. mzcDi&^co&wtf^teffimt 

[0 0 0 6] 

^F*-&ft«?>B-r*fc4&(c&d4xfcta)7?feoT. pJtMcd 

iift^^ic^^TA^iift^-^ftai^p^-^ 
^ftiitt-r^^hftg^h-r^o 

[0 0 0 7] 

BulBIS^ljfll-r-^ftSapfc LTlft^^KT^^fcto. 

^:t^TS-5 0 -Tfeto^x fflHftiSf*. ^lift^- 
^©Tffiffi^-^ftSU^I^fcAAiStt^-^lzWLT 

^iift^-^T-^^/z^x aswizffiPB^&aiiiTfc^*: 
&(Dm^, xmcD^n\zm^)\^ ^ ^ hist^\zn\-f 

[0 0 0 8] — 15, TtMiT-$tfft7£Wm j r-$(DT 
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2>!i«-r - £ ^^MiftT-"- £ (DTtoffir-"- £ ^ U 

- £*iP^feif£ *v£ C ic & § o 

[0 0 0 9] 

>[US§ 1 2 x il^iailSSS 1 4 . ffif&«kmis\& 1 6, U 
8 V L D*"j»7 r -^SE8IE18I2 0 4fl»x. ^ 
* + ±«j*6#tec*;h£li«7 r -$' Rx G N B&UHftftQ. 
l^C^^TU-W-f^- K (LD)lijiT-^l; 

[0 0 10] U7^-v3 >E8S1 2l±x HHt^- 
^R. Gx BOS-feSlCffljE'T'-^UtfiBx.x ZCDffiJE 

Cx Mx YI^SBjftr^o fcfc* tiiE^-^Kix tf'Jx. 
l£x U ^U<- V3 S&SS*SXoTf# btifc 

Mf-^C, Mx Y*^E++'J^U-V3>5 L ^- 

h ©ffi3£«je t & § «fc ? i^ifts: $ tix t > § o 

[0 0 1 1 ] Pif£4a31l£JS£ 1 4lix ^^^n/cHft^H 
SfettlcStlK 0'Jxl^x ;W^*f Sx K-©«j£ift 
^x SfetDBIBSEJftx <7U-A^>^(Z)tfU^x 
U^va>x UCR (Under Color Removal ) ffl-JIIlJ; 

ut*too ^oTx atfi^-^Cx Mx Yiix mm«m 
iSift«»7 t -^ui3«fcf9?/fila)*H%7 r -*Cx m, y s 

KlZ«»***l3o fefc* H«ffl31lH]S| 1 4l±x m2\Z7fk 
-Tct^lCx 8t7hO)ie7-*C, Mx YCO^x ±<u 

5t*7h ( 5 ms b) (DXiDm^-^^mmM^- 
^uifflt^TKBMaa-rii^fc-Cx m^iiax-^Tfe 

§i%f-^C, Mx Yx Kfe±J»-r* 0 
[0 0 1 2] tiP^&lIllHJSS 1 6 fix lj«J&*IlE)»1 4** 

60M°/of-*c^ Mx Yx KoffiPBijasfeft^o r& 

Jb-fex 8 t: v hCDilJg^-^ Cx Mx YCD^xTfe3t* 
h ( 3 L S B ) (DAJjm&v-'- $ \zm^ * x Hftffi*! 
0SS1 4^b0i%f-^C, Mx Yx K\Zttt2>ffl& 

[0 0 1 3] U S MUDSS 1 8(ix Sfix-^Cx Mx Y 
^bUSM (Unsharpness Musk) t"*— ^£±fifeLx tiPtS 
J&J1E188 1 6A^e>0)tt*T-&?>tB%7 :r -'$' Cx Mx Yx 

[0 0 14] L DWSP^- 2 0(ix >5S 
Wc^*ifetH%T r -*Cx Mx Yx K4L DtiJSPT'-^IC 



- K4»J8PLTt5ttJ«f*l-Cx Mx Yx K(D&&\Zftfc 

[00 1 5] -*x +^'J7 , U-S/3>ls]K1 2©ili* 
l:«LTI±s Tte«7T r -^t^tii[H]£S2 2*&CE>fciJ*A«tt 
*S£*i.So TteffiT r -^t^tb[9]SS2 2lix m2iZi^t^ 
o\Z, N t" v hCD^Slifft-r-^Co v Mo x Yo 0) 
*x mbi^h (N>m) CQT&ffi^- 9 CoLSBx 
MQLSBx Y0LSB*«)f3ajLT/±J*-r*o U^U-v 
3>[H)gS1 2^bB^^^Nt'7 KCDilJgT 7 -^ Cx 
Mx Ylix C^^OTfMTT-'-^CoLSBx MoLSB^ Y 
OLSB^SL^IA^ttx z t<D±itL (N-m) tf>y S<Dt-"-£ 
^iHftffiaillK 1 4(^#t*S*n*— -»x Ttemt:^ hCD 

■r-^A^iPB^aaisiffii 6ictt^^^i>o 

[0 0 1 6] li^JiHSS 1 4llfix il^^lx^-^U 
±JSEll&2 4Ivlfe^T^jS^ti/zlj^^7 1 -^UT j 
(j = Cx Mx Yx K) A««t*&c*rtiSo -0)^x lift 

««i7 i -^;u±fi6iHi8S2 4iix M7^h u ^^i^ieie^ 

[0 0 1 7] ^xIT-x H«3C»7 i -^U±J«IllSS2 4 
!±x ^SlC^-Tcfc^lxlx H L/S H«JK»^gB2 9x h 
->^-^^^P3 1 x fl-^M-<^^>t#^3 3x UC 
R5Jl»g03 5x KJK^JsSfiP 3 7x m%?l'-J^>XiSL 
^g(J3 9 x IH%lftSSB4 1 fcJil/a^-iD U^i>3 >SP 
4 3A^«J*dttTfci9x »»?*i^fft2 8*ffll^T7r 

hSJ^^-^Cx Mx YhlCS^Hft^^-X'UT 

[0 0 1 8] H L/S H«KIfc3t8B2 9(±x A^H^ 
-❖T&Saft^r-^Cx Mx YG>t\4^<i h (HL) 
IS^^^ctt/v-V K— (SH) ttS^ajSftJgjry- 

[0 0 19] K->*-^fft^SP3 1 l±x *i^-^a 

ftaiRl/x fcStMis Jg^-^ a 2IC^oT^^tv 

fe * - 7»jE%mz <fc o h - > * - y-k « jE-T S C 

*-7l:(jt^Tx H L/S H«Slft^SP2 9lC«k0jE*S 

^b^tifcais^-^Cx Mx Ytjuey-^c&a^fc 

[00 2 0] «%Jt^»il5»«P3 3l±x HL/SHI 
ft»^8P2 9frt>G>aiJ£7 r -*Cx Mx YCO^^CD^ 
'hftibRt'SCtTx i^tmaxhl^Imi nh£ 

[0 0 2 1 ] UCR«*SP3 5l±x «^ae^8x.«*SP 
3 3^t>(D**fflma x33«fct/ft/j*1ilmi nt, MIRIb 
rr^&l 8 frt>(Dm^-5> a 3IC^^5< ^U-itl3> 
h □-;U7 r -^fc<kU c U C R^^-^ tl-^tNx 
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UCRMIi. UCRiaJlmjCOjSJ^x-^C, Mx Yfrt> 
MS^^o fefcv UCA (Under Color Addition) JQ. 
Sfcfi^iSdlClix BiJlBUCR&fi^-*4A©ffixiL 
Tlft*L. »6»ixfeUC AMiggf-^C Mv Y\Z 

[0 0 2 2] K)K±ritgR3 7I±. fi^&^S xiltMP 3 

3M£2 8^b0}^f-^ a 4[zm^< K ^ U — fl"I □ 
> h a - ;U? - 4? ck t/ K JK±/a* - ^ttaEfifcJS^ - * 

[0 0 2 3] ^%^U-M^>^1S^SP3 9 lis SlRJi 

yx^-SM-tt^x ^sCDSJ^^-^C. M x Y^r^U- 
h1-«&-hOTt^^%l3i:b^JLfc^5 :r -^C. Mx 

[00 2 4] m%tSC£U 411*. 28^b 

m%\zmK miK^-zc^ m, y. K*m%r-$\z 

[0 0 2 5] A^-d b^va >SP4 3 l±. HL/SH 
5»«lftS:SB 2 9*^0)3**^-^ C x M N Y^&feffls 
0J!*fcJ;tf3gfift3Ktf>x >ItRJi^¥fS2 8CD*i^-^ 

C x Mv Yx KCO^IEMAC. AM. AY, AK^f 
6?b, tPS%^ r U-/ , C J 7>^lft*8P3 9^fe»©«*7 r -* 
Cx Mv Yx KKiHWTSo 

[0 0 2 6] *:^^«|CD^^-ilft^^1 0I±. 

[0 0 2 7] ftfs BHME»5 1 -^U±fi6IsBI2 4lCfi 

[0 0 2 8] »lRJg^^lS2 8 4fflt^T*^U-^^Ji 
^'-^a 1 - a 1 *^-fZ>Zt-\Z&.K) , HL/SH 
«fi»^SB2 9. h->*-7Ift^SP3K UCRiSl 
£P3 5, KJK±fiESD3 7. tH%^L.-A^>^Ift^SB3 
9 . JH%fftS8P 4K *7-DU*va>Sll4 3 ICffi^ 

❖ Cx M, Y*±J5SLTjS«S» : 7 L -^UtJai5]]8l2 4 
KtttSLx »t>tife»H%7 r -*Cx Mx Yx KfcfcKST 

ssbis^-^Cx Mx Yt<Dm%frib, mnm& 

f-7iHj (C, M, Y) (j=Cs Mx Yx K) 4 

[0 0 2 9] =t^ hjjiJ^T-'-^Cx m, Yfix 

?/ra<7)W^li«f r -'5' Co . Mo v Yo ^I^tLTd 
(= 2"» ) S^T^t^-tffcN (N>m) tTv hCO^- 
^t?)o SSIIftf-* Co v Mo x Yo hLTtex 



Mx Ylix Nti*y hCDWSlilft-r-^Co s Mo > Yo 
<Z)4*x mtfy hCDTiiffi-^— **C0LSBn MoLSB^ Y 
OLSB^ 

C = d • n c + COLSB ( n c = 0 x K — x 3 1 ) 
M = d • nm + M0LSB (nm=0 N 1 x —x 3 1 ) 
Y = d • n y + YOLSB ( n y = 0 N K — x 3 1 ) 
£t9f££fo%o Z<D&o\Zt%j£-$r%Zb.\Z& K). WSH 
«-r-*Co x Mo x Yo 4^fc^* K»«f-*C, 
Mx YSW^uii^TSSo H4lix ^MHt^-^C 
0 , Mo v Yo ^Sipf-^h UT«^±lCK^Lfe 

5^7. hiftf-*c^ Mx Y©Mffi4«Lfcfcarr-a& 
So &*3x «x.i*x d = 8x ^^mm^-f co , 

Mo v Yo ftM-f^W h^tU1 2x13x14 
nc = nm=ny=K CoLSB=4x MoLSB 
= 5x Y0LSB=6T!£>i)o 

[0 0 3 0] ^3Tx BSSH0«k5lcK^*4xfe-5r^ K« 
Jg^-^Cx Mx Y^fflt^T, Si«gC»-5r-^U±J«EI 
g§2 4l^feL>Tx Wti)ffl%f-^C, Mx Yx K4 
^46x Z(Dffl&*:\t)mm j r-$ (C-CoLSB) x (M 

-molsb) x (y-yolsb) \zKTz>thjjmm^-$ 

Cx Mx Yx KOBHffi^&SSiftaE!*^- 7"JUT j 
( C , M , Y ) (j=CxMxYxK) £il,XW»tom 

m& J l AlztZfcT&o 
[00 3 1 ] ;^fCx ffigOlSf-* Rx G N B^tS 

[0 0 3 2] IHt^-^ R, Gx Bfix 'J 
aVESSI 2 lltet\T««T r -* Cx Mx YlCgE»^r*x 
So ^(DMf-^C, Mx Yl±x USMESS1 8\zm 

testis ^ir B %ii(Hi£Si 6frb<DihjD-e&2>m%7 : -$ 

Cx Mx Yx K\Z*t-rZ>JLy*S&m<Dfc!b(D\JSMT- 
[0 0 3 3] ££x 'J ^U-va 2^t>ttl 

^^nfcaus^-^Cx Mx yi±x Tttffi^-^fliajis] 

K2 2^e>«»ftdm>«SiS«7 r -^Co . Mo x Yo 
CDTfeffi^-^ ColSBn MolSBn YoLSBl^^Tttttfr 
T-9tfmm\frtitz.&. ^CD (N-m) tT«y h©±ffi 

tfiT-ztfmmmmisi&i 4ic«ts**v^-*x mtr-y 

LXx B««lS[slfiS 1 4lx:fct^Tx ( N-m) tf y hCD 

B5E±<iLfi7T : - ❖ jwai&^jft^ - -d rii«aaft 

fll-r-^lCcfcOlilfttoJilHlgSI 4^t>CDi±i^lilftT : -^ 

[00 3 4] ;^ICx E15l3^-r5§x + VJ7l/-va> 
0gS1 2^bIIfti&iI[e3Sg 1 4^i:Wif B ^lIl£l5S 1 6 

[0035] >I°]SS 1 2 fr£>(D&t)'V 

fcsiaf-^c^ Mx YiNt'yh©aiS7-*xk 
Ux ^iiftx-^Co x Mo x Yo 4;w^-r his^: 
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^-^Xo i:Ufc%&s T<M5x-*fflai[2]!&2 2 

tfiT-t XOLSB^OffiTo -CDTfMlT-'-^ XOLSB^ 
i&g^-S' X^e^L^I^H^-hl'cfc 0. Nf'V h CD 

a*^-* (x-xolsb) tf±f£ttiz>o ^lt. tuie 

atJt^-* (X-XOLSB) ©±tit (N-m) tTy h©f 

(x-xolsb) msb bm»i&m\s\i& 1 4iztt*&* 

*u TfemfcTy hcDx-^ (X-XOLSB) LSB 

[0 0 3 6] U 7b->3 >t°]SS 1 2frfc 

Ui^^ti^iBJK^-* XAVW^-f MS^,^-^ Xo 
"efc£*&* Bfft«i31[a|j% 1 4K:«»S£*T,£±ffi (N- 
m) tfy h^T"-^ (X-XOLSB) MSB Idu (Xo -X 

olsb) msb iiftSo ®«jiE!.aisi» 1 4ici*. 

^-^ (Xo -XOLSB) MSB KttLTM-f ^-f MftffiA 
7^-3? Xo (OSttffilft^-^UA^Ift^^ttT^^o 
Ts BiftMGSlHl&l 4frfc>l±. /W^-f hlft^ft^-* 
Xo lC^UTIE$HC^&!)^^n^%7 r -^X / ( = 
C N Mx Y. K) tfUlA«*Jh,£o *f PB^«iSlsli» 1 

6i;:«*&£;KSTttm£v/ h©^-* (Xo -xolsb) 
LSB l±x Ot4^fcto, ^CDT-'-^l-^O'UTtiPB^^ 
A%£;K£;LfcJb<fel*o ^<D*t*x sSJSSHft^-^ XA< 

[0 0 3 7] fcfc. a^-^XA^BIAI^-rffi^ifei 
(B^-*T&£*&i;:fcl*Tfc. ♦iP B i MOS£*'t£Cfc*: 
<. |S)«lZiE«3&«%7 r -*X / fe»*^fc*<-r#*o 

[0 0 3 8] -7^v jUJKt'-* XA<E)4fC^-r^^± 
Kfel^^Kllix li««liil2l»1 4^33^T. ±fe (N 

-m) tr* ha)^'-^ (Xo -xolsb) msb izm-^zm 

mnsmia&i s\zm^ % Tttmt:^ v<o=f- J ? 
(x- xolsb) lsb \z&vmwm>T-*immm£ 

WAt-**' tf±f$.£frZ><> 
[0 0 3 9] ffiPJffiSlIHEg 1 eicfclt^MPflJGS 

j%1 4I^A±i^^^-tte (N-m) bi*v hO)-^-^ (X 

o - xolsb) msb * x *>i# <bh.z>m%^-$*. d o h u 
Buie±{iL (n -m) tfvh©^-* (Xo -xolsb) 

MSB 4«fiM-£±ffi (N-m) tTv h©ltr-*C N 
M v Y£^/? 1 t*-3it*D^-t+fe«J*7 r -^* x 6il*«! ! a 
4Kl«fcoT«£ft£tH%'T r -*4D 1-D7ht 

ffip B i$aJii3cfc^T^t > n^*ra%T : -^Qii. mm 

ffl-aisJKI 6KAA£ft&Tffimbfv hcDx-^ (X- 
XOLSB) LSB l3*oTi****ii>**«W"««kK0-K 
7 *ffll*T, 

Q = I K i ■ D i (fi U i =0. K — ^ 7 ) 

$> D 1 — D 7 13^ UTIix ^-tLllKffirstH^ix-^* 



[0 0 4 0] ::x\ ♦SMsas^at UTii, m%7- 

^o^-^ D 1 — D 6^t>4^^il^LTM^^itfe^T5 

Ta*ftH-4?T5 4^fflBB**W*«feSo 
[00 41] 8,*ffiPa*a©«^ JHS^-^C. Mv 
YtDTtttmtTv h©-?— ^*ClsBn m LSB ^ YlSB t. 
btx K*f*lt«»K0-K7l±, 



K 0 




(1 


- Y r ) 


■ (1 


-Mr ) 


- d 


K 1 




(1 


- Y r ) 


- (1 


-Mr ) 


* C r 


K 2 




( 1 


- Y r ) 


• M r 


■ ( 1 - 


C r ) 


K 3 




(1 


- Y r ) 


• M r 


- C r 




K 4 




Y r 


■ (1 - 


M r ) 


• (1 - 


C r) 


K 5 




Y r 


- (1 - 


M r ) 


• C r 




K 6 




Y r 


•Mr • 


(1 - 


C r ) 




K 7 




Y r 


•Mr • 


C r 







C r = CLSB / 2m 

M r =MLSB 

Y r = Y LSB / 2 m 

[0 0 4 2] g=fc. 6,6*gp B W5£<D*&v m6\Z7Tff£. 
o\zmf&£h2>m%T-$> D 0 — D 7(Bte^*. IU7 — 
H9l^-rJ:-5l-s YSIdJx M^fS). ^>^>^li, C^rS] 
IC 2 »8<J U fflP B ^Tfc^»H% : T r - ^ Q *<^(Dfi«l3* 

[0 0 4 3]^J^Ii\ Y^f^lC^fiJL/iIS7(D^. C 

LSB >MlSB "C&tili^ 

Da = D 1 

D b = D 5 

Vl =ClSB /2m 

Vs =MlSB /2m 

ClSB <MlSB 

D a = D 2 

D b = D 6 

Vl =M L SB /2 m 

VS =C L SB /2 m 

K 0 = ( 1 - Y r ) • (1-Vl) 
K3 = (1-Yr) ■ Vs 
K 4 = Y r * ( 1 - Vl ) 
K 7 = Y r • Vs 

K a - (1-Yr) • (Vl - Vs ) 
Kb = Yr • (V L - Vs ) 
hl^^ti, |°/of-*Q!t 

Q = K0 - D0 + K3 - D3 + K4 • D4 + K7 • D7 

+Ka-Da+Kb*Db 

£ LT»b^o 

[0 0 4 4] £t>\Z, A^mmyj^CD^, 0 6 (CTfvT 
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^o\zm^^^%"r~^ D 0 — D KD&^&m 1 0 
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